A class of semilinear hyperbolic Volterra integrodifferential equations in Hilbert spaces is considered. The main results in this paper are the global existence of solutions to the initial problem of the equation for large data and an asymptotic estimation of the solution. An application to a system relating to three-dimensional viscoelastic dynamics is presented. ᮊ
INTRODUCTION
Many problems in viscoelasticity and in heat conduction with memory can be reduced to nonlinear Volterra integrodifferential equations. A typical example is the equation which describes the motion of a homogeneous one-dimensional viscoelastic body. In the past 10 years many authors have studied this problem. Most of their work concerned the global existence of classical solutions to Ž . Ž w x . the equation 1.1 for small data see, for example, 2, 9, 11 , and the Ž w x. breakdown of classical solutions for large data cf. 1, 10 . An interesting and important problem arises when the problem admits a global solution w x for large data. Engler 3 discussed the global existence of weak solutions Ž . to the equation, with singular kernel a t , and its asymptotic stability. w x Ž . < Ž .< Hrusa 7 studied 1.1 when is linear. He proved that if g Ј is Ž . bounded then the problem admits a global smooth solution, and if a t s Ž . < Ž .< Ž . exp yt , 0 -sup g Ј -Ј 0 then the solution to the homogeneous equation decays exponentially to zero as t ª ϱ.
In this paper, we study the abstract semilinear Volterra integrodifferential equation Ž . a t exp ␦ t is completely monotone, and the Frechet derivative pЈ0 satisfies some reasonable assumptions, then we can prove that the solution to the homogeneous equation decays exponentially to zero. It is easy to see that the kernel of the form
satisfies the requirement. Such kernels are commonly used in rheology Ž w x . see, for example, 4 and references therein . This paper is organized as follows. In Section 2, we state the basic assumptions and main results of the work. Section 3 is devoted to the local and global existence of the solution to the problem. In Section 4, we show the asymptotic behavior of the solution. Finally, in Section 5, we present an application of our results to a system which relates to three-dimensional viscoelastic dynamics.
ASSUMPTIONS AND RESULTS
We first discuss the global existence of solutions to the problem coercive and symmetric; that is,
where M, are positive constants. Let A be the linear operator associated with the bilinear form; that is,
Then we know that A is a strictly positive self-adjoint unbounded operator in X; that is, 
.
Ž .
2y k Now we discuss the asymptotic stability of solutions to the following problem:
We make the following assumptions on the above problem: Ž . Ž .
Ž . Finally, we assume that the kernel a t, s satisfies the following condition:
Suppose that the hypotheses A , P , P , P , and
, and there exist positi¨e constants K and such that
Now we apply the results to study the motion of a three-dimensional viscoelastic body. The configuration of the body is a bounded domain ⍀ ; R 3 with smooth boundary Ѩ ⍀ and the displacement is a three-dimen-Ž . sional vector field u. A typical problem is to determine u t, x such that
and a is a scalar function.
On c and p , we assume that
Ž .
i jk l k li j and satisfies the uniform stability condition; that is, there exists a constant ␣ ) 0 such that
and there exists a constant ␤ ) 0 such that
2.12 Ž .
Ž . H There exists a constant ) 0 such that 
Ž . H
There exists a constant ) 0 such that
Ž . 0 Ž . Ž . For the problem 2.6 ᎐ 2.8 , we have Ž .
1
Ž . THEOREM C. Suppose that H and K hold, p g C , and b is
uniformly bounded, i.e., satisfies the estimate
Moreo¨er, if assumptions H ᎐ H and K hold, then the solution u
for suitable positi¨e constants K and .
EXISTENCE OF THE GLOBAL SOLUTION
The problem discussed in this section is
The goal of the section is to prove Theorem A. Ž .
Ž . follows from Gronwall's inequality and 3.6 . This completes the proof of Lemma 3.1.
ASYMPTOTIC BEHAVIOR OF THE SOLUTION
This section is devoted to the discussion of the asymptotic behavior of solutions to the problem Ž . for some 0 --1. Using the above estimations, we get from 4.4 that
Ž . Ž . Ž . Ž . Ž . Ž . 
Ž . we can get from 4.9 that
for suitable positive constants C and C . 3 4 Ž . Ž . By using P , P , and Taylor's theorem, we can show that 1 2 2 2 
s a 0 e A p¨t q a t y s e A p¨s ds, 4.15
Ž . where a t s e a t . Let r t be the resolvent kernel associated with ␦ ␦ X Ž . a t , that is, the unique solution of the resolvent equation Ž . 
dt, H r t dt are con¨ergent and bounded
w x Proof. For the conclusion i , see 9 .
Ž . Ž . We prove ii by using Laplace transforms. Ž .
Ž . Ž . Ž .
